A regulatory role of K(+)-Cl(-) cotransporter in the cell cycle progression of breast cancer MDA-MB-231 cells.
K(+)-Cl(-) cotransporter (KCC) has been shown to be involved in cell proliferation as well as cell volume regulation. A regulatory role of KCC in cell cycle progression of breast cancer MDA-MB-231 cells was explored by using synchronized MDA-MB-231 cells and dihydro-indenyloxy-alkanoic acid (DIOA), a potent inhibitor of KCC. MDA-MB-231 cells cultured in the presence of DIOA exhibited an increase in cell volume, a decrease in intracellular Cl(-) concentration, and reduction in cell proliferation with the G0/G1 phase arrest, which was accompanied with down-regulation of cyclin D1 and cyclin E2, and up-regulation of p21. Among these molecules, the expression of cyclin E2, a molecule essential for the transition from G1 to S phase, was markedly suppressed by DIOA treatment. DIOA-mediated up- or down-regulation of these molecules occurred at the transcriptional level. These findings suggest that KCC plays an important role in the early phase of cell cycle progression by regulating the expression of cyclin D1, cyclin E2, and p21, the molecules essential for the cell cycle progression.